The goal was to clarify the rate of major depressive disorder (MDD) in self-referred patients who visited our late onset hypogonadism (LOH) clinic and the importance of screening of MDD in LOH clinic. Two hundred consecutive self-referred patients who visited our LOH clinic were evaluated. MDD was diagnosed using, the Mini International Neuropsychiatric Interview (MINI) questionnaire. Scores of the Aging Males Symptom (AMS) scale were compared between the MDD and non-MDD groups with and without low testosterone values. Forty-two percent of all patients were categorized into the MDD group. Only 4% of the patients were considered to be LOH. The MDD group had significantly higher scores on the AMS scale than the LOH and non-MDD with normal testosterone groups. In conclusion, significant numbers of undiagnosed MDD patients visited the LOH clinic. Screening for MDD is an essential step in the LOH outpatient clinic.
Introduction
Late onset hypogonadism (LOH) is a clinical and biochemical syndrome associated with advancing age and characterized by typical symptoms and a deficiency in the serum testosterone level. 1, 2 This syndrome is an important concept in maintaining and improving the physical and mental conditions of aging men. However, this hypothesis is not fully supported by solid evidence. 3, 4 The clinical entity of LOH and its diagnosis are still controversial. 2, 4, 5 Validated questionnaires 6, 7 and biochemical assays, which are technically reliable and reproducible, do not appear to be precise enough diagnostically. 4, [8] [9] [10] The lack of accurate methods for diagnosis of LOH suggests the importance of differential diagnosis in the clinical setting. In particular, major depressive disorder (MDD) should be considered as the first differential diagnostic disease because of overlapping of the symptoms of LOH and MDD. Previous pilot studies have suggested that a significant number of MDD patients visit LOH clinics. 11, 12 In this regard, the goal of this study was to clarify the rate of MDD in self-referred patients who visited our LOH outpatient clinic and the importance of screening for MDD in the LOH clinical setting.
Patients and methods

Analyzed patients
In this study, we analyzed 200 consecutive selfreferred patients with suspected LOH in our LOH outpatient clinic from October 2004 to December 2005. The hospital review board approved this study. The age distribution of the patients by decade was 18 (9%) in their 30s, 61 (31%) in their 40s, 72 (36%) in their 50s, 31 (15%) in their 60s and 18 (9%) aged 70 years or older. Patients in their 30s, 40s and early 50s who seemed to be young for the definition of LOH were included in this study to clarify the actual entity of self-referred patients with suspected LOH. The chief complaints of all patients are described in Table 1 . The main symptom was a depressive mood. Forty-five patients (22.5%) were diagnosed as having depressive disorder before visiting our clinic by psychiatrists. They were categorized as the MDD group (Figure 1 ).
Basic assessment
Questionnaires. History taking, questionnaires and endocrinological evaluation were employed for diagnosis. The questionnaires used were the Mini International Neuropsychiatric Interview (MINI) 13 and the Aging Males Symptom (AMS) scale. 6 The MINI is employed for diagnosis of MDD. The following nine symptoms are assessed in the module: (1) depressive mood for at least 2 weeks; (2) loss of interest or pleasure in nearly all activities for at least 2 weeks; (3) changes in appetite or weight. (4) sleep disturbance; (5) changes in psychomotor activity; (6) decreased energy; (7) feelings of worthlessness or guilt; (8) difficulty in thinking, concentrating or making decisions and (9) recurrent thoughts of death or suicidal ideations, plans or attempts. A patient can be diagnosed with MDD when he answers positively to symptoms (1) and/or (2), and gives positive answers for at least five of the nine symptoms. A linguistically validated Japanese version of the AMS scale was employed.
14 The AMS scale consists of 17 questions that categorize three subscales (psychological, somatic and sexual). Each item has a response with five degrees of severity (1-5 points: none ¼ 1, mild ¼ 2, moderate ¼ 3, severe ¼ 4 and extremely severe ¼ 5). The severity of symptoms according to the total score was categorized as none/little (17-26), mild (17-36), moderate (37-49), and severe (50 or more).
Endocrinological examination. The most widely accepted and reliable testosterone assay is to calculate free testosterone level from total testosterone and sex hormone-binding globulin (SHBG). 1, 15 However, clinical usage of SHBG is quite difficult in our country because of our insurance system. 16 Thus, in this study, we used serum total testosterone (total T) measured by the radioimmunoassay (RIA) as a parameter for hypogonadism. 17 There are no generally accepted lower limits for the normal testosterone (normal T) level and it is unclear whether geographically different thresholds depend on ethnic differences. 1 Thus the reference range for total T of Japanese male adults was applied as a criterion for a low total testosterone level. 18 The reference range of total T was 2.01-7.50 ng/ml. Our LOH outpatient clinic started at 1300. Thus blood sampling was done in the afternoon (1300-1500) for all except for 18 cases. In this study, we could not reevaluate the abnormal total T value in the morning.
Comparison of the AMS scores and correlations between the AMS scale and total T values According to previsit diagnosis of depressive disorder, the results of the MINI questionnaire and the total T value, the patients were categorized into the following four groups: MDD with normal total T, MDD with low testosterone (low T), non-MDD with normal T and non-MDD with low T (LOH). Total and subscale (psychological, somatovegetative and sexual) scores of the AMS scale were compared among these four groups. The correlations of those scores and total T levels were calculated for all cases and each categorized group. In the current study, we did not use categorized severities according to total and subscale scores.
Statistics
For comparative analysis of the AMS scores of the categorized groups, we used ANOVA and Fisher's protected least significant difference (PLSD) test. Correlations between the AMS scores and serum total T levels were analyzed using Pearson's correlation coefficient. Statistical significance was defined as Po0.05.
Results
Rate of major depression and LOH Totally, 84/200 of the patients (42%) were categorized into the MDD group. Forty-five out of 200 cases Prevalence of MDD in self-referred patients in a LOH clinic Y Sato et al (22.5%) of MDD were diagnosed by psychiatrists before the patients visited our hospital. Thirty-nine patients out of 200 cases (19.5%) were newly diagnosed with MDD by the MINI questionnaire ( Figure 1) . Among the MDD patients, 79/84 patients of the MDD group (94.0%) and 5/84 of the patients (6.0%) showed normal (MDD with normal T group) and low testosterone (MDD with low T group) levels, respectively. On the other hand, 116/200 of the patients (58%) were categorized into the non MDD group. Eight out of 116 of non-MDD patients (6.9%) had low total testosterone levels. They were defined as the LOH (non-MDD with low T) group. One hundred eight out of 116 of non-MDD patients (93.1%) had normal total T levels (non-MDD with normal T).
Comparison of the AMS scores of the four categorized groups
In the comparison of total scores of the AMS scale, there was no significant difference between non-MDD groups ( Table 2 ). The MDD groups had significantly higher total scores than the non-MDD groups. In the comparison of the subscale scores, those in the MDD groups had significantly higher psychological and somatovegetative subscale scores than the non-MDD groups. The sexual subscale score of the MDD with normal T group was significantly higher than that of the non-MDD with normal T group.
Correlations between the AMS score and total testosterone levels There was no significant correlation between the total and subscale scores of the AMS scale and total testosterone levels in the MDD and non-MDD groups.
Discussion
The first significant finding of the current study was that a predominant population of the patients who visited our LOH clinic suffered from MDD, not LOH. Surprisingly, MDD and LOH patients comprised 42% and only 4% of all self-referred patients, respectively, although the prevalence of LOH depends on the definition of 'hypogonadism' 1 and age distribution of the patients. These results clearly indicated the importance of differential diagnosis of MDD in the LOH clinic.
In this study, we did not use the calculated free T as a testosterone assay. 1 In addition, blood sampling was done in the afternoon. Thus our study had these limitations on hormonal evaluation. However, the American Association of Clinical Endocrinologists (AAEC) medical guidelines recommend that men with a normal total T level do not need further examination. 17 Most of our patients show normal total T level. Some patients with lower total T values from afternoon samples might have normal T values in morning samples.
These results suggest that most patients in our LOH clinic may not have significant hypogonadism. In addition, we could not find out any significant correlations between the AMS scores and serum total testosterone levels in MDD or non-MDD patients. Some previous studies demonstrated that the total AMS score and its subscale scores were not related to the levels of serum testosterone or other hormones 9,10 such as growth hormone and DHEA-S. 8 The current and these previous studies suggested that patients' symptoms (scores) were not associated with testosterone level in LOH clinic. The severe depressive symptoms of the MDD patients resulted in significantly higher scores of the AMS scale than those of the non-MDD patients with low T (LOH) and normal T levels. Yoshida et al. 11 also reported that the AMS scale did not differentiate between patients with or without MDD. 1,2 the characterized symptoms of LOH include decreased sexual desire and changes in mood and sleep disturbance. Those symptoms are also typical ones in MDD. In addition, the news medias of our country tend to insist on the psychological aspects of LOH, but not physiological effects on muscle, fat, bone and the cardiovascular system. As a consequence, significant numbers of undiagnosed MDD patients visited our clinic. Some diagnosed MDD patients also want to check up LOH. This prevalence of MDD is higher than that in the primary care setting. 19 Therefore differential diagnosis for MDD should be done first. Undiagnosed MDD patients should receive proper treatment as 'MDD', because the importance of initial treatment in MDD is established. Doctors who see LOH patients must have basic knowledge of the management of MDD and should have a screening tool for it. Cooperation with psychiatrists is also essential in the LOH clinic and we refer moderate and severe MDD patients to psychiatrists.
In conclusion, the predominant population of self-referred patients in our LOH outpatient clinic was MDD. The AMS scale cannot differentiate between MDD and LOH. Screening for MDD is an essential step in the LOH outpatient clinic.
